Eph/ephrin gradients in the retinotectal system of Rana pipiens: developmental and adult expression patterns.
Eph/ephrin-receptor/ligand A and B families play a variety of roles during CNS development, including patterning the retinotectal projection. However, the alignment of their expression gradients with developing retinotectal maps and gradients of cellular development is not well understood in species whose midbrain tecta undergo a protracted anterior to posterior development. By using anatomical tracing methods and (3)H-thymidine neuronography, we have mapped the retinotectal projection and the spatiotemporal progression of tectal cellular development onto Eph/ephrin expression patterns in the tectum of larval Rana pipiens, as studied by means of in situ affinity analysis with fusion proteins. EphA expression is maximal in anterior tectum (and temporal retina); ephrin-A expression is maximal at the posterior pole (and nasal retina). EphB expression is graded in the early larva, where it is maximal in the posterior tectum just anterior to the posterior pole (and in the ventral retina). Tectal EphB expression becomes uniform at later stages and remains so in the adult, although its retinal expression remains maximal ventrally. In the early larva, EphA, EphB, and ephrin-A protein gradients are parallel to each other and align with the temporonasal axis of the retinal projection. The early EphB expression maximum overlaps the boundary between the mantle layer of newly postmitotic cells and the posterior, epithelial region of cell proliferation, suggesting that the expression maximum is associated with the initial migrations of the postmitotic cells. Ephrin-B expression was detected in the olfactory bulb and dorsal retina at all ages, but not in the tectum.